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INTRODUCTION
The Illinois Department of Transportation (IDOT), Bureau of Location and
Environment, is required to comply with Section 404(b)l of the Clean Water Act
when projects have the potential to impact on aquatic environments. In
addition, IDOT also is required by Section 7 of the Endangered Species Act of
1973, as amended, to conduct a biological inventory for the purpose of
identifying federally listed endangered and threatened species likely to be
affected by its highway construction projects. IDOT also wishes to consider
in a similar fashion those species listed as endangered or threatened in
Illinois by the state Endangered Species Protection Board. In many cases, the
general distribution patterns of these species are known, but specific records
from the project area are not available. Usually a field reconnaissance and
review of appropriate publications and museum records are necessary to
determine whether or not a species actually occurs or is likely to occur in
a project area.
In conjunction with the proposed IDOT project SBI 8, in which a four-lane
bridge over the Illinois River will be constructed to replace the existing
Franklin Street drawbridge, the Illinois Natural History Survey conducted such
an inventory to determine the actual or likely occurrence of freshwater
mussels (Mollusca: Unionidae) within the project area. Particular attention
was given to federally endangered species mussels listed by the U. S.
Department of the Interior, Fish and Wildlife Service [USDI] (1984 c or under
consideration for listing by the USDI (1984 b), which, based upon past records
and information about habitat preferences, are known or thought likely to
occur in the Illinois River. Species of mussels occurring in the Illinois
River and protected or listed as endangered, threatened, rare, or of special
concern in other states also will be discussed in this report.
DESCRIPTION OF STUDY AREA
The study site is located on the Illinois River (river mile 162.2), between
Peoria and and East Peoria, in an area between 75 m and 180 m dowstream of the
existing Franklin Street drawbridge (Figure 1). The legal locality of the
study area, taken from a U. S. Geological Survey topographic quadrangle map,
is as follows:
IL, Peoria & Tazewell counties, Illinois River, river mile 162.2,
between Peoria and East Peoria. T.25N, R.4W, SE/4, NW/4, Sec. 29,
3rd. P.M. U.T.M.: 450 6 900m N, 28 0 800m E, Zone 16. Peoria East,
Ill. (7.5' series, 1949 ed., 1967 & 1979 PR) USGS topographic
quadrangle map.
:457 a IN
I 7 ETIP74UA *
/1
86~
.11.
Location of study site (circle) discussed in Survey of Illinois
River mussels (Mollusca: Unionidae) downstream of the Franklin
Street Bridge (Illinois River mile 162.2), SBI 8, Peoria and
Tazewell counties, Illinois. IDOT Job Number P-94-243-82;
Structure Number 090-0026. (from Peoria East, Ill. 7.5' USGS
topographic quadrangle map). Scale: 1" = 2,000'.
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Figure 1.
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METHODS
Mussels were collected from the Illinois River (river mile 162.2) between
Peoria and East Peoria on 15 and 16 September 1984 for the purpose of
determining the species composition and relative abundance of the mussel
population (Figure 1). Collections were made under the supervision of INHS
malacologist Jeanine M. Kasprowicz, with the assistance of INHS biologist Mark
J. Wetzel, malacologist/diver David Heath of Malacological Consultants, La
Crosse, WI, divemaster Douglas A. Brown, and IDOT District Four representative
Paula Harris. All diving was conducted from a 24- x 12- foot pontoon boat.
Two sampling methods were used to establish the species composition and
relative abundance of unionid mussels at the study site. First, three
circular, search-and-recover sweeps, each approximately 15 m in radius, were
conducted (Figure 2, Stations A, B, and C). Sampling was done with the diver
tethered to the boat by a 30 m-length of 3/8" nylon rope. The divemaster
maintained the diver on constant belay; communication between the two was
facilitated througth a series of 'tug' signals.
Visibility in the turbid river was zero; the diver located mussels by touch
both over and into the substrate. All mussels were returned to the surface by
the diver after each sweep. Mussels were identified, enumerated, and returned
alive to the river. Total dive time for qualitative sampling was
approximately 105 minutes.
After approximate densities of mussels were established, two quantitative
transects - one upstream and one downstream of the proposed four-lane bridge
alignment - were sampled (Figure 2). The downstream transect consisted of
eight sampling locations (Stations 1 through 7, 12); the upstream transect
consisted of five sampling locations (Stations 8 through 11, 13). At each
sampling location, a i-m2 grid was dropped vertically, in turn, from each of
the four corners of the pontoon boat. The diver collected all mussels,
including dead and subfossil shells, from within the grid, and returned them
to the surface for processing. All living mussels were identified, enumerated
and returned to the river. The presence of dead and subfossil shells of those
species not collected alive was noted. A few individuals of most species were
retained as voucher specimens. All retained specimens were deposited in the
University of Wisconsin-Madison mollusk collection.
RESULTS
During this survey 228 live unionid mussels representing 11 genera and 13
species were collected qualitatively (Table 1) and quantitatively (Table 2)
from the Illinois River downstream of the Franklin Street drawbridge between
Peoria and East Peoria. Amblema plicata (Say) accounted for over 57% of the
collection. Other species which made up more than 10% of the collection
included Leptodea fragilis (Rafinesque)(19.3%) and Quadruta quadrula
(Rafinesque)(10.5%). In addition, two taxa of non-unionid bivalves also were
documented: the Asiatic clam Corbicula flurrnea (Muller) and the fingernail
clam Musculium sp. Dead and subfossil shells of 16 additional species also
were collected (Table 3).
The number of individual mussels collected from each sampling location along
the quantitative transects ranged from zero (Stations 6, 7, 11, 12, and 13)
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Table 1. Species and numbers of unionid mussels collected qualitatively
from the Illinois River (river mile 162.2) between Peoria and East
Peoria, Peoria and Tazewell counties, Illinois, at the proposed site
for the Franklin Street Bridge replacement on 15 September 1984.
Collection represents 3 dives totalling 105 minutes in duration.
Species Number
Individuals
Amblema plicata *25+
Anodonta grandis 1
Fusconaia flava 1
Lampsilis radiata siliquoidea 2
Lasmigona complanata 4
Leptodea fragilis 18
Potamilus alatus 1
Quadrula quadrula 9
Truncilla donaciformis 1
Truncilla truncata 1
Total *63+
Amblema plicata was very abundant; the diver collected only other species
after the first 25 Amblema were found.
Table 2. Species and numbers of unionid mussels collected quantitatively
from the Illinois River (river mile 162.2) between Peoria and East
Peoria, Peoria and Tazewell counties, Illinois, at the proposed site
for the Franklin Street Bridge replacement, on 15 and 16 September
1984.
SPECIES
Amblema plicata
Anodonta imbecillis
Arcidens confragosus
Fusconaia flava
Lasmigona comgLanaca
L.eptodea fragilis
Megalonaias gigantea
Quadrula quadruLd
Truncilla donaciformis
NUMBER COLLECTED
105
1
1
5
2
26
2
15
8
Total 165
to 34 (Station 4); the number of species ranged from zero to six (Station 9)
per station. The largest number of mussels collected from an individual l-m2
grid sample was 20.
During the present study, 40% (4) of the species collected qualitatively were
not collected quantitatively; 33% (3) of those species collected quantitative-
ly were not collected qualitatively (Tables 1 and 2).
The composition of the substrate in the study area, as described by the diver,
ranged from sand, gravel, rocks, loose gravel, fine gravel and sand over firm
clay, mud, firm clay, to boulders and rocks with some sand and gravel. At
Station 4, where the greatest number of individuals was collected, the
substrate was composed of rocks, firm gravel, and sand. The substrate at
Station 9, from which the largest number of species was collected, was
comprised of loose gravel and sand over firm clay. Aside from the observation
that no mussels were found in the navigation channel where the substrate was
comprised of boulders with some sand and gravel, no general statement can be
made about the relationship of mussels to particular substrates in this study.
Table 3 lists the 16 mussel species which were found in the present study only
as dead or subfossil (very old, chalky, worn, and almost always as single
valves) shells. Several subfossil valves of one federally endangered species,
Lampsilis higginsi, were found.
DISCUSSION
Starrett (1971) provided the most recent comprehensive survey of Illinois
River mussel fauna. During his survey, which was conducted between 1966 and
1969, 23 species of freshwater unionacean mussels were collected from the
river and its bottomland lakes. Thirteen of these were collected during the
present study from Illinois River mile 162.2. Of these, nine were taken from
quantitative grid samples; four additional species were collected during
qualitative sampling. Numbers and species of mussels collected during
qualitative and quantitative sampling are listed in Table 4, along with
results from other recent Illinois River mussels surveys. [Two subspecies
(Anodonta grandis grandis and Anodonta grandis corpulenta) discussed by
Starrett (1971) have been determined to be two forms of the same species and
hence have been lumped together in Table 4.]
All species collected live during the present study also were collected live
during Starrett's 1966 through 1969 survey, although seven species taken
during the present study were not taken by Starrett in 1966 from river mile
161.1 through 162.3, a stretch of the river which includes the present study
area. Starrett again sampled this stretch of the river in 1969, and found two
species - Lampsilis radiata siliquodea (Barnes) and Megalonaias gigantea
(Barnes) - not found in 1966. Two additional species - Quadrula pustulosa
(Lea) and Tritogonia verrucosa (Rafinesque) - collected from this stretch of
the river by Starrett in 1969 were not found during the present study.
Although Leptodea fragilis (Rafinesque) was never collected from this stretch
of the river during Starrett's 1966 and 1969 surveys, it accounted for 20.6
percent of the quantitative collection during the present survey and was the
second most frequently collected species in both the qualitative and
quantitative collections.
Table 3. List of dead and subfossil unionacid mussel shells collected from
the Illinois River (river mile 162.2) between Peoria and East
Peoria, Peoria and Tazewell counties, Illinois, at the proposed site
for the Franklin Street Bridge replacement, on 15 and 16 September
1984, during both qualitative and quantitative sampling.
SPECIES
Actinonaias ligamentina carinata
Toxolasma parvus
Cyclonaias tuberculata
Ellipsaria lineolata
Elliptic dilatata
Fusconaia ebena
Lampsilis higginsi
Lampsilis ventricosa
Lampsilis teres
Lasmigona costata
Ligumia recta
Obliquaria reflexa
Obovaria oliveria
Pleurobema cordatwn
r itigonia verrucosa
Quadrula metanevra
Table 4. Species and numbers of unionacean mussels collected from the Illinois River during
five recent surveys.
1966 1966
river mile Illinois
161.1 River
to 1969
162.3 Total
(from Starret 1971)
Fusconaia ebena
Fusconaia flava 7
Megalongias gigantea
Amblema plicata 185
Quadrula quadrula 16
Q. pustulosa
Q. nodulata
Arcidens confragosus
Lasmigona complanata 1
Anodonta grandis 4
Anodonta imbecillis
Anodonta suborbiculata
Obliquaria reflexa
Obovaria oliveria
Tritoaonia verrucosa
Truncilla truncata
T. donaciformis
Leptodea fragilis
Potamilus alatus 1
Potamilus laevissima 3
Toxolasma parvus
Lampsilis teres
Lampsilis radiata siliquoidea -
Total # of individuals: 217
Total # of species: 6
+
+
+
+
4
1981
Valley City,
Pike Co.
(from Anderson 1981)
1
46
207
2,650
390
425
66
78
13
120
5
1
49
1
10
1
64
16
42
1
53
8
4,247
23
9
82
54
68
4
10
21
1
7
2
1984
river mile
162.2
Quali- Quanti-
tative tative
(present study
1 5
2
25+ 105
9 15
.1.1
2
1
1
18
1
-
8
26
-ý
2 -
63+ T165
13
260
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SPECIES
10
Starrett (1971) observed that the stretch of the Illinois River between river
miles 161.1 and 162.3 supported the largest standing crop of any of the sites
he sampled during his 1966 survey. Because of the difference in sampling
methods incorporated (primarily crowfoot bar by Starrett; SCUBA during the
present study), it is not possible to compare former and present observed
abundances of the mussel population in the study area. Differences in
sampling methods may be responsible, in part, for the apparent increase in
diversity of the population from 1966 to the present.
Some idea of the relative significance of the Illinois River mussel population
in the Peoria area might be gained by examining data from commercial mussel
harvests in this area, although reports of mussel harvest are at best a very
indirect measurement of mussel populations. The intensity of mussel fishing
is likely to vary, as is the reliability with which harvest reports are
submitted to the Illinois Department of Conservation [IDOC]. However, if the
mussel population in a given area can support commercial mussel fishing, it
may be inferred that the population is significantly large.
At the time of Starrett's 1966 survey (Starrett 1971), mussels were being
harvested from the the Illinois River for export to Japan for use as nuclei in
their cultured pearl industry (see O'Hara 1980; Peach 1982, 1983; and Sparks
and Blodgett 1983 for a historical review of the cultured pearl and pearl
button industry). At this time, however, mussel fishing was restricted to the
lower 87 miles of the river. Mussel fishing was resumed in the vicinity of
Peoria in 1969. During that year, 208,600 of the 663,300 pounds of shells
harvested from the entire river were taken from the Peoria area (Starrett
1971; Sparks et al. 1983).
Recent reports of the current mussel harvest indicate that commercial mussel
fishing persists in the Peoria area, between river mile 167 ("Peoria Narrows",
located between Upper Peoria Lake and Peoria Lake) and river mile 157.8
(Peoria Lock and Dam); exact locations of mussel beds have not been reported
(Mr. Bill Fritz, IDOC, pers. comm.). Total commercial tonnages of mussels
taken from the Illinois River and reported to the IDOC in 1981, 1982, and 1983
were 132,000, 241,700, and 333,000 pounds, respectively. Shells taken from
this 9.2 mile stretch near Peoria represent from one-third to one-half of
these tonnages. Although mussel fishing data for the year 1984 have been
submitted to the IDOC, they have not yet been compiled. Mr. Bill Fritz (pers.
comm.) noted, however, that there appeared to be a significant decline in
mussel tonnage harvested during 1984.
By examining the tonnages of mussels taken from the Illinois River and
reported in Sparks and Blodgett (1983), it is obvious that annual harvests
have fluctuated, often significantly, from one year to the next. In addition,
these figures probably underestimate actual harvest because not all mussel
buyers may have been contacted and/or not all reported their catches.
11
STATUS OF MUSSELS IN THE ILLINOIS RIVER
Approximately 50 percent of the known species of freshwater mussels in the
world occur in eastern North America (Stansbery 1970), achieving their
greatest diversity in the Mississippi River basin (Johnson 1970). Significant
depletions in both numbers of individuals and species have occurred in the
last century throughout the country and have been documented for river systems
such as the Illinois (Starrett 1971); Kankakee (Brigham et al. 1981; Suloway
1981); Kaskaskia (Suloway et al. 1981); Little Wabash (L. Suloway,
unpublished); Ohio and Tennessee (Stansbery 1976); Rock (Miller 1972);
Vermilion (Matteson and Dexter 1966; Suloway 1975); and the Wabash (Krumholz
et al. 1970).
The mussel fauna of the Illinois River has been studied for over 100 years
(Calkins 1874; Kelly 1899; Forbes and Richardson 1913; Danglade 1914;
Richardson 1928; Parmalee 1967; Starrett 1971; Anderson 1981), and its changes
have been fairly well documented. Starrett's paper reviewed these changes,
which are summarized below.
Prior to 1900, the Illinois River supported an exceptionally abundant and
diverse unionacean mussel fauna, with over 40 species being reported from the
river and its bottomland lakes (Starrett 1971). It was an important source of
shells for the pearl button industry, "the most productive stream per mile of
any in the country" (Danglade 1914).
In 1900, the Chicago Sanitary and Ship Canal was completed, resulting in the
diversion of sewage from Chicago away from Lake Michigan and into the Illinois
River via the Des Plaines River. The resultant increased input of organic
pollutants had a severe negative impact upon the mussel fauna, especially in
the upper river, where mussels were essentially extirpated. This input,
together with that from other growing cities and towns along the Illinois
River, drastically reduced mussel populations even in its middle reaches
(Richardson 1928), and may have affected adversely the mussel fauna
downstream, all the way to the mouth of the river.
Improved sewage treatment is thought largely to be responsible for some
recovery in the mussel fauna since Richardsons' observations were made.
However, the mussel fauna has not returned to its former abundance, nor,
especially, to its former diversity. At the time of Starrett's study, the
upper river (above Starved Rock) still yielded no live mussels. Beds in the
middle and lower river were fewer and farther between; species which were rare
or uncommon at the turn of the century appeared to have been extirpated
altogether, and some species which were once common and widespread were
restricted in distribution.
Recovery had been limited by a number of possible factors. Even with modern
sewage treatment, growing populations continue to 4epend upon the Illinois
River as an outlet for domestic and industrial waste. Fertilizers and
pesticides, as well as silt, continue to be washed into the river from its
intensively farmed watershed. Construction of dams, channelization, and barge
traffic has destroyed habitat in many areas. Commercial harvesting of mussels
also has contributed to the decline and poor recovery of the unionid mussel
fauna of the Illinois River.
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The present study site (Illinois River mile 162.2) lies just below lower
Peoria Lake. From 32 to 35 species (depending on the validity of some forms
as distinct species) of mussels were listed by Danglade (1914) as occurring in
Peoria Lake in 1912. By 1917, however, the mussel population here had
suffered a drastic decline, as reported by Richardson (1928). Morrison (pers.
comm. to Starrett 1971) took only three live mussels from Peoria Lake in 1931.
By the time Starrett did his 1966 survey, mussel populations in Peoria Lake
appeared to have recovered somewhat, although "at least 23 kinds had been
extirpated from this part of the river since 1912 and four since the 1924-1925
period" (Starrett 1971).
Since the completion of this September 1984 survey, one additional mussel
species, Potamilus laevissima, was collected from the Illinois River. On 17
and 18 August 1985, Doug Blodgett (INHS River Research Laboratory, Havana,
pers. comm.) and several SCUBA divers from the Peoria area collected live
mussels from two Illinois River localities in the vicinity of the Franklin
Street bridge. At Illinois River mile 161.1, 59 individuals representing
eight species were collected from 59 1-m2 grids. These grids all were located
in an area between 5 and 30 m from the east bank of the river, at a depth of 1
to 3m. At Illinois River mile 164.1, 106 individuals representing 10 species
were collected from 18 1-m2 grids. These grids all were located about 200m
from the east shore, at a depth of 1 to 1.5m. During this 1985 collection, 6
live Potamilus laevissima were found. This species was not collected by INRS
personnel on 15 and 16 September 1984, nor by Starrett in either 1966 or 1969
from the vicinity of the present study area. Presently, Potamilus laevissima
is not listed as federal or state endangered or threatened, nor is it under
consideration for federal or state listing. This recent record brings to 14
the number of mussel species collected live from the vicinity of the
Franklin Street bridge within the last year.
ENDANGERED AND THREATENED UNIONACEAN MUSSELS IN THE ILLINOIS RIVER
In response to the decline in mussel populations, federal and state
governments have enacted legislation to protect several species. The federal
government currently lists 22 species of mussels found in the United States as
endangered (USDI 1984a); two of these - Lampsilis higginsi (Lea) and Potamilus
capax (Greene) - formerly were known to occur in the Illinois River.
Lampailis higginsi has not been collected from the Illinois River since 1912
(Danglade 1914). Neither Forbes and Richardson (1913) in 1912 nor Richardson
(1928) in the mid-1920's reported taking a mussel belonging to the L.
orbiculata complex (which includes L. higginsi) above Peoria (Starrett 1971).
Potamilus capax has not been collected from the Illinois River since 1912
(Danglade 1914); this species probably disappeared from the upper Illinois
River by 1900, and from the middle and lower river before 1920 (Starrett
1971).
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In addition, USDI (1984b) identified invertebrate animal taxa, native to the
United States, which are being considered for addition to the List of
Endangered and Threatened Wildlife. Of those invertebrates currently under
consideration for listing, 59 are freshwater mussels (Mollusca: Unionacea).
Of those 59, six are being considered for Category 1 (substantial information
exists which supports official listing); 41 are being considered for Category
2 (listing possibly is appropriate, but more information is needed); and 12
are being considered for Category 3A (official de-listing because of probable
extinction). Three of the mussels being considered for Category 2
(Cumberlandia monodonta (Say), Cyprogenia aberti (Conrad), and Simsonaias
ambigua (Say)) formerly occurred in Illinois waters. Of these, only
Cumberlandia monodonta has been reported from the Illinois River. However, C
monodonta has not been reported from the Illinois River since 1912 (Forbes and
Richardson 1913).
Studies during the last 18 years have yielded 23 species of mussels from the
Illinois River. None of these, however, currently is considered federally
endangered (USDI 1984a); none of the 13 mussel species collected alive during
the present study from Illinois River mile 162.2 currently is listed as
federally endangered.
Lists of endangered, threatened, rare, or protected mussels also have been
established by several of the central United States, including Alabama
(Stansbery 1976); Arkansas (Sam Barkley, Arkansas Game and Fish Commission,
pers. comm.), Indiana (Indiana Revised Statutes 1984), Kentucky (Babcock 1977,
Branson et al. 1981); Michigan (van der Schalie 1975), Minnesota (Anon. 1984),
Missouri (Wilson 1984); and Ohio and Wisconsin (McGaugh and Genoways 1976).
The following species, either presently occurring or known to have occurred in
Illinois, are listed as endangered, threatened, rare, of special concern, or
are protected in one or more of those states: Anodonta grandis corpulenta
Cooper, Anodonta suborbiculata Say, Arcidens confragosus (Say), Fusconaia
ebena (Lea), Plethobasis cyphyus (Rafinesque), Potamilus laevissima (Lea),
Obovaria olivaria (Rafinesque), Truncilla truncata Rafinesque, and Quadrula
nodulata (Rafinesque). All of these except P. oyphyus were collected by
Starrett in 1966 (Starrett 1971). Of these, only two (A. confragosus and T.
truncata) were collected during the present survey.
Illinois (Illinois Administrative Code 1984) recently amended their list of
endangered and threatened species of vertebrates and plants to include nine
federally endangered mussels presently occuring or known to have occurred in
Illinois waters. A number of freshwater mussels presently occurring in
Illinois were proposed to the Illinois Endangered Species Protection Board for
state listing by INHS personnel on 27 March 1985; none of the proposed species
was collected during the present study.
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CONCLUSIONS
The once-rich freshwater unionacean mussel fauna of the Illinois River has
suffered a decline as a result of various human activities during this
century. A significant mussel population exists in the Illinois River
immediately downstream of the present Franklin Street bridge between Peoria
and East Peoria (Illinois River mile 162.2); it is one of a relative few that
may have survived, or perhaps recovered, from this decline. Of the 24 species
of unionid mussels collected from the Illinois River and its bottomland lakes
by Starrett between 1966 and 1969 (Starrett 1971), seven were collected by
Starrett in 1966 in the vicinity of the present study site (river mile 161.1
to 162.3); four additional species were collected from this locality by
Starrett in 1969. During the present study, 13 species were collected from
this same locality. None of these, however, currently is listed as federally
endangered or under consideration for federal listing, nor are any presently
under consideration for state listing.
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